MAR-17-05 04:25PM FROU-Uerchant i Gould 



6123929081 



T-688 P.003/010 F-355 



U.S. Parent Application Serial No. 10/^72^35 
Reply to Office Action Mailed December 17» 2004 

Amendmetits to the Oaiins! 

This listing of claims will replace all prior versions and listings of claims in the . 
application. 

Listing of riflim^; 

1. (Currently Amended) An antemia assembly suitable for use in a level measurement 
device for measuring the level of a material in a container, the antenna assembly comprising: 

(a) a rod antenna having a lower end and an upper end; 

(b) a coupling sleeve defining a tubular passage and including a coupling mechanism 
for coupling with the container, the coupling sleeve being coupled to the upper end of said rod 
antemia such that the upper end of said rod antenna closes one end of the tubular passage; aad 

(c) a transition structure extending longitudinally into the tubular passage, the 
transition structure including; 

(i) a waveguide for directing electromagnetic energy into said rod antenna, 
the waveguide having a top end short-circuited by a rear wall, 

(ii) a dielectric material filling the interior of said waveguide, said dielectric 
material having a bottom end located proximate the upper end of said nod antemia and a 
top end abutting the rear wall, and 

(iii) an excitation element projecting through said waveguide into said 
dielectric material for converting electrical energy into electromagnetic wave energy^ 

wherein said dielectric material has a longitudinal axis, and wherein said 
dielectric material defines a coaxial bore extending longitudinally firom the top end into 
said dielectric material and terminating in a distal end, wherein the coaxial bore is 
circular in cross-section and includes a tapered conical tip at the distal end . 

2-3, (CanceUed) 
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4. (Currently Amended) The antenna assembly claimed in claim i i» wherein said 
excitation element includes a coaxial cable projecting radially through said waveguide and into 
said dielectric material, and a metal disk connected to the centre conductor of said coaxial cable, 
said metal disk being located proximate die coaxial bore. 

5. (Original) The antenna assembly claimed in claim 4, wherein said dielectric material has 
a radially extending bore in communication with the coaxial bore for accommodating said 
excitation element. 

6. (Original) The antenna assembly claimed in claim 5, wherein said transition structure 
further includes a cap-sh^ed enclosure press-fit upon the top end of said waveguide, said cap- 
shaped enclosure providing the rear wall, and wherein said coaxial cable passes through an 
orifice in said cap-shaped enclosure, said transition structure further including a cable mount for 
securing said coaxial cable to said cap-shaped enclosme. 

7. (Currently Amended) The antenna assembly claimed in claim 3 L wherein said coaxial 
bore includes a first circular boie proximate the top end in communication with a second circular 
bore distant firom the top end, said first circular bore having a first diameter and said second 
circular bore having a second diameter, said second diameter being less than said first diameter. 

8. (Currently Amended) The antenna assembly claimed in claim 7, wherein said second 
circular bore includes a ^ tapered conical tip at its distal end. 

9. (Original) The antenna assembly claimed in claim 1 , wherein said transition stmcture 
furth^ includes a cap-shs^ed enclosure press-fit itpon the top end of said waveguide, said c^- 
shaped enclosure providing the rear wall. 

10. (Original) The antenna assembly claimed in claim 9, wherein said c^shaped enclosure 
is coupled to said coupling sleeve through a spring ring. 

1 1 . (Original) The antenna assembly claimed in claim 9, further including an o-ring sealing 
said coupling sleeve and said cap-shaped enclosure. 
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12. (Oiigizial) The antenna assembly claimed in claim 9, wherein said transition structure has 

a longitudinal axis and is rotatable about its longitudinal axis relative to said coupling sleeve. 

* 

13. (Original) The antrana assembly claimed in claim 1, wherein said dielectric material has 
a first diameter and the upper end of said rod antenna has a second diameter, and wherein said 
antenna assembly further includes a metal ring having a diameter larger than the first diameter 
and smaller than ths second diameter^ the meial ting being located coaxial with the bottom end 
of said dielectric malehal. 

14. (Original) The antenna assembly claimed in claim 13, wherein said metal ring is a thin 
tubular metallic element. 

15. (Original) The antemia assembly claimed in claim 13, further including a guide mbe 
coaxial with the bottom end of the dielectric material for holding the metal ting in position. 

16. (Currently Amended) A level measurement system for measuring the level of a mat^al 
in a container, comprising: 

a controller having a receiver component and a transmitter component; and 

a transducer for emitting electromagnetic energy and coupling reflected electromagaetic 
energy, said transducer having an input port operatively coupled to the transmitter component 
and being responsive to the transmitter component for onitting the electromagnetic energy, and 
having an output port operatively coupled to the receiver component for ouiputting reflected 
electromagnetic energy coupled by said transducer, the receive component converting the 
reflected electromagnetic energy into corresponding electrical signals, said controller including a 
program component for detemiining the distance travelled by the electromagnetic energy* 

said transducer including an antenna assembly, including, 

(a) a rod antenna having a lower end and an upper end; 
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(b) a coupling sleeve defining a tubular passage and including a coupling mechanism 
for coupling with the container, said coupling sleeve being coupled to the upper end of 
said rod antenna such that the iqpper end of said rod ant^ina closes one end of the tubular 
passage; and 

(c) a transition structure extending into the tubular passage^ said transition structure 
including; 

(i) a waveguide for directing electromagnetic energy into said^rod antenna, 
the waveguide having a top end short-circuited by a rear wall, 

(ii) a dielectric material filling the interior of said waveguide, said dielectric 
material having a bottom end located proximate the upper end of said rod anteima 
and a top end abutting the rear wall, and 

(iii) an excitation element projecting through said waveguide into said 
dielectric material for conv^ting electrical energy into electromagnetic wave 
energy^ 

wherein said dielectric material has a longitudinal axis, and wherein said 
dielectric material defines a coaxial bore extending loneiti irtinaily fr om the top 
end into said dielectric material and teiminatinp in a distal end, and wherein the 
coaxial bore is circular in cross-sccdon and includes a tapered conical tip at its 
distal end . 

17-18. (Cancelled) 

19. (Currently Amended) The antenna assembly claimed in claim 4^ 16, wherein said 
excitation element includes a coaxial cable projecting radially through said waveguide and into 
said dielectric material, and a metal disk connected to the centre conductor of said coaxial cable, 
said metal disk being located proximate the coaxial bore. 
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20. (Original) The anteima assembly claimed in claim 19. wherein said dielectric material 
has a radially extending boie in communication with the coaxial bore for accommodating said 
excitation elemwt 

21 . (Original) The antenna assembly claimed in claim 20, wherein said transition structure 
further includes a cap-shaped enclosure press-fit upon the top end of said waveguide, said cap- 
shaped enclosure providing the rear wall, and wherein said coaxial cable passes through an 
orifice in said cap-shaped enclosure, said transition stmcture fijrther including a cable mount for 
securing said coaxial cable to said cap-shaped enclosure. 

22. (Currently Amended) The antenna assembly claimed in claim 49 16, wherein said 
coaxial bore includes a Gist circular bore proximate the top end in communication with a second 
circular bore distant j&om the top end, said first circular bore having a first diameter and said 
second circular bore having a second diameter, said second diameter being less than said first 
diameter. 

23. (Currently Amended) The antenna assembly claimed in claim 22, wherein said second 
circular bore includes a tiie tapered conical tip at its distal end. 

24. (Original) The antenna assembly claimed in claim 16, wherein said transition structure 
further includes a cap-sh^ed enclosure press-fit i^n the top end of said waveguide, said c^ 
sh£9>ed enclosiu^ providing the rear wall, 

25. (Original) The antemia assembly claimed in claim 24, wherein said cap-sh^ed enclosure 
is coupled to said coupling sleeve through a spring ring. 

26. (Original) The anteraia assembly claimed ia claim 24, further including an o-ring sealing 
said couphng sleeve and said cap-shaped enclosure. 

27. (Original) The antenna assembly claimed in claim 24, wherein said transition structure 
has a longitudinal axis and is rotalable about its longitudinal axis relative to said coupling sleeve. 



6 



PA6E7/10'RCVDAT3/17l200S5:28:10PM[EastemS^^ 



MAR-U-05 04:26PM FROM-Merchant & Gould 



6123329081 



T-6B8 P. 008/010 F-356 



US. Patent Application Serial No. 10/672,235 
Reply (0 Office Acdcm Mailed December 17» 2004 

28, (Original) The antenna assembly claimed in claim 16, wherein said dielectric material 
has a first diameter and the upper end of said rod antenna has a second diameter, and wherein 
said antenna ass^bly further includes a metal ring having a diameter larger than the first 
diameter and smaller than the second diameter, the metal ring being located coaxial with the 
bottom end of said dielectric material. 

29, (Original) The antenna assembly claimed in claim 28, wherein said metal ring is a thin 
tubular metallic element. 

30, (Original) The antenna assembly claimed in claim 28, further includmg a guide tube 
coaxial with the bottom end of the dielectric material for holding the metal ring in position. 
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